Involvement of endothelial apoptosis underlying chronic obstructive pulmonary disease-like phenotype in adiponectin-null mice: implications for therapy.
Chronic obstructive pulmonary disease is frequently complicated with comorbidities, such as cardiovascular disease, osteoporosis, and body weight loss, but the causal link remains unclear. To investigate the role of adiponectin in the pathogenesis of chronic obstructive pulmonary disease and its potential use in therapy. Adiponectin localization and dynamics in the lung were analyzed in an elastase-induced emphysema model. Next, the lung of adiponectin-knockout mice, extrapulmonary effects, and the underlying mechanism were investigated. Finally, we tested whether exogenous adiponectin could ameliorate the emphysematous change in adiponectin-knockout mice. Adiponectin expression in lung vasculature and plasma concentration of adiponectin were reduced after elastase-instillation. Notably, adiponectin-knockout mice showed progressive alveolar enlargement and increased lung compliance. They further exhibited not only systemic inflammation, but also extrapulmonary phenotype, such as body weight loss, fat atrophy, and osteoporosis. Moreover, endothelial apoptosis was enhanced in the lungs of adiponectin-knockout mice, as evidenced by caspase-3 activity. Consistent with this, expressions of vascular endothelial growth factor receptor-2 and platelet endothelial cell adhesion molecule-1 on endothelial cells were decreased in the adiponectin-knockout mice. Finally, adenovirus-mediated adiponectin supplementation ameliorated the emphysematous phenotype. Adiponectin-knockout mice develop progressive chronic obstructive pulmonary disease-like phenotype with systemic inflammation and extrapulmonary phenotypes. Hypoadiponectinemia could thus play a critical role in the progression of chronic obstructive pulmonary disease and concomitant comorbidities through endothelial dysfunction. Together, adiponectin could be a novel target for chronic obstructive pulmonary disease therapy.